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ABSTRACT
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objective the test implementation of the CAMPUS model for higher
education administration and planning in Minnesota. This report
outline the 13 specific objectives of the project and describes the
research results. In addition, the report: (1) serves as a guide to
more detailed reports available from the project; (2) summarizes
conclusions concerning the CAMPUS model and its applicability to
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Final Report - Pro)ect PRIME

This report has four goals:

(I) To describe the research results of a one-year project.

(2) To serve as an introduction to the more detailed reports
available from the project.

(3) To summarize conclusions concerning the CAMPUS model and
its applicability to Minnesota higher education.

(4) To present the outlines of a plan for continued development
of a planning, programming, and budgeting system for the
Minnesota higher education system.

1.0 BACKGROUND

Project PRIME (Planning Resources in Minnesota Education) was a
e-year research project jointly funded by the Minnesota State College

System, the Minnesota Junior College System, the University of Minnesota,
the State of Minnesota, and the Hill Family Foundation. The res:;.arch

was coordinated by the Minnesota Higher Education Coordinating Commission.
Initial approval for the project's funding was based on a March 1970
report entitled "Test Implementation of CAMPUS for Higher Education
Administration and Planning in Minnesota."* This report outlined six
major objectives of the project, an impiementation schedule, responsi-
bility of participating institutions, and a proposed budget. Project
PRIME Report No. 14 described the progress on these six objectives through
December 30, 1970, ard indicated four additional goals which had arisen
sinc tbo. ^r7mla: ,A-op

*Available as Project PRIME Report No. I. EnclosJre A is an Annotated
Bibliography of the 16 PRIME Reports. Project PRIME Report No. 8
describes the CAMPUS simulation model in detail.
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2.0 PROJECT OBJECTIVES AND RESULTS

Project PRIME'S initial objectives are discussed below. In order
to facilitate description, the original six objectives were expanded
to nine (plus the four additional yielded 13 objectives). The project's
13 objectives included:

(I) Converting the CAMPUS model from an IBM 360/85 to the Univer-
sity of Minnesota's CDC 6600.

(2) Developing a program structure and a basic set of data at
each of three institutions (The Division of Behavioral Science,
Bemidji State College; The School of Business Administration -
University of Minnesota; and Lakewocl State Junior College).

(3) Training the participants on use of the model.

(4) Conducting a test simulation of each institution.

(5) Documenting the results of the test implementation at each
institution.

(6) Designing compatible planning tools.

(7) Researching program analysis and faculty activities.

(8) Studying the problems of linking CAMPUS to institutional
information systems.

(9) Highlighting problem areas requiring further re9arch.

As -- I I- the mid-term progress report, the project team felt
riat - Aditi -9i objectives were deirable and feasible, including:

(10) Writing a detail input documentation manual.

(11) Adding t.,7, academic organizations - The Division of Educational
Psycholo_ . University of Minnesota; and Hopkins School Dis-
trict. (SLice the mid-term progress report, Rochester State
Junior C)Ilege was also added.)

(12) Improvinr i e model.

(13) Converting the model to do program costing.

2.1 Model Conversion

Th3 model has successfully converted to the University of Minnesota
Control Data Corpo 6600 computer. To the best of our knowledge,
no othe,- instituti:i in the United States has the model operating with
actual institutionl data.

5
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2.2 tragramata Collection

Each of the five institutions has a basic data deck describing
its present operations. The state junior colleges are unhappy about
their program structure; however, they are instituting changes to
correct the situation.

2.3 Test Runs

One year simu!ation runs were made at Lakewood State Junior College,
Rochester State Junior College, The Educational Psychology Division,
University of Minnesota, and Hopkins School District. The simulation
runs at the School of Business Administration were more extensive and
best represent the model's capability. Basically three questions were
addressed:

(1) An admissions question - what is the resource impact of the
followina variation in projected student flow?

(a) 0% growth in graduate and undergraduate programs.
(b) 4% growth in on_ly graduate programs.
(c) 4% growth in both graduate and undergraduate programs.

(2) A curriculum question - what is the resource impact of
adopting one master's level degree (as opposed to the present
three)?

(3) An organizational qu,istior - what is the resource impact of
significantly modifying the administrative structure of the
school from six academic departments and three research
centers to four academic-research departments?

Simulation runs to address the latter two questions were run at 0%
and 4% year student growth. Each simulation was run for ten years.
Project PRIME Report No. 10 describes the results of these experiments.
Also, Project PRIME Report No. 9 describes several other experiments run
at the School of Business Administration, including: (I) A phase-out
of the undergraduate program, and (2) A change of entrance requiremeni-s.
Similar multi-year experiments were run at Bemidji State College and are
described in Project PRIME Report No. 15.

2.4 Test Implementation Documentation

Project PRIME Report No. 15 is a case study of the five test
implementations, written by a participant at each institution. A brief
description of each institution and the participating personnel are
included below:

State Csj19.21.1iyiLtn: Initially the plan was to do only the
Behavioral Science Division of Bemidji State College, becaus.) of model
restraints and the amount of data collection involved. During the last
few months of the project, the total school was put on the model. This
was accomplished by aggregating courses, e.g., lower division English,
upper division music, etc. Key personnel at Bemidji State College
include the President - who became quite interested, the head of the
Behavioral Science department, and three people from the Institutional
Research department.

CC.
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Junior College System: Initially the plan was to do only Lakewood
State Junior College, however, after seeing the initial results, Rochester
State Junior College was added. Plans are in progress to collect data
for all 18 state junior colleges. Key participants in this implementation
were the President of Lakewood State Junior College, the Assistant
Chancellor for Information Systems, and the Chancellor of the Junior
College System.

School of Business Administration (SBA), University of Minnesota:
The initial data collection for the SBA was done by the voject team.
Since the Business School is both a graduate and an undergraduate insti-
tution, it was the most complete utilization of the model's capability.
In conjunction with personnel from the Long Range Planning Committee,
12 ten-year experiments were conducted, with various alternative
assumptions about the administrative structure, degree offerings, and
student flow. A planning "calendar" was proposed compa'ible with the
present University budgeting cycle.*

Division of Educational Psychology (EP), University of Minnesota;
The EP implementation was not included in the original proposal, but
was attempted at the urging of the division head. He had the assistance
of two graduate students, plus support from a professor on sabbatical
leave. The latter professor was on leave to conduct a detailed review
of the College of Education's curriculum (of which EP is a division).
Plans are being laid to add the Educational Administration Division.
Although EP did not conduct any exper!ments, considerable 'ime was
spent analyzing the significance and the impact of key inpir.' parameters.

Hopkins School District: Although not includet: tle original
proposal, project personnel worked wilt the Hopkins District.
After determining that the model would simulate a complete school dis-
trict, a three-year simulation was run on one high school. At this
time, the data has not been used by the district's personnel, but they
have expressed interest in continued experimentation with the model.

2.5 TailLaa

The project proposal indicated that training would be offered at
three levels: (I) top administrative - for appreciation and inter-
pretation of the model and its results; (2) second level administrative -
for updating the structural espects of the model; and (3) data ahalyst
for procedures on updating and maintaining the detailed data needed by
the mode!. The training would involve a thorough understanding of:
(I) the concepts of planning, programming end budgeting systems (PPBS);
and (2) the operational aspects of the CAMPUS model.

The following items contributed to accomplishing these training
goals:

(I) Most of the institutional personnel associated with the pro-
ject, including the Presidents of Bemidji State College and
Lakewood State Junior College, and the Dean of the Business
School, attended a two-day "WICHE Management Information
Systems Program Training Seminar."

jiIMINIINI.

*See Project PRIME Report No. 10 for additional details.
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(2) Two initial orientation seminars were held at Bemidji State
College and one at the Business School (with the faculty).

(3) Approximately 15 to 20 training sessions of from one to four
hours each were held with the four institutions to discuss
program structuring and data collection. (Recall that data
collection at the Business School was conducted by the
project team.)

(4) Presentations on the project's activities were made to the
project's Advisory Committee, the State Co/lege System staff,
the Junior College System staff, the Higher Education
Coordinating Commission staff, as well as several Vice-
Presidents of the University of Minnesota.*

(5) Presentations describing the project were presented to: The
Minnesota Dcpartment of Education, personnel from several
school districts, representatives of the Educational Research
Development Lao, The University of Wisconsin, The University
of New York (Stoney Brook), The University of Colorado,
WICHE-MIS, Administrative Vice-Presidents of the State Colleges,
and The State College Information Systems Advisory Group.*

2.6 Compatible Planning Tools

No effort was expended on this objective.

2.7 Program Analysis and Faulty Activities

A significant percentage of the project resources were expended on
two Ph.D. dissertations. These are available as Project PRIME Reports
Nos. 6 and 10. Enclosures B and C are a brief summary of each study.
The projec:- team feels that participation in a project is an ideal way
to write a dissertation, and should be encouraged by the Higher Education
Coordinating Commission.

2.8 Linking CAMPUS to Institutional Information Systems

Little effort was planned on this objective, although the project
team believes that this is one of the highest priority areas requiring
future research and work. Project PRIME No. 7 does address the problem
In the context of a "Faculty Activity System."

2.9 Problem Areas Re uiring Future Research

These are explored in section 5.

2.10 Detailed Input Documentation

The documentation received from the Ford Foundation Project at
Toronto was incomplete. Three categories of documentation were added:
(1) A user input manual - avai;able as Project PRIME Report No. 12;
(2) Technical documentation - primarily comments in the computer code;
and (3) User experimentation manual - documentation on how administra-
tors can use the model is available as Project PRIME Report No. 9.

8
*En,.:losure E contains the agendas for selected presentations made by
the project team.
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2.11 Additional Or anizations

Macalester College, after expressing interest in participating In
the project, withdrew-in anticipation of having more adequate resources
to implement the model at a later date. Hopkins School District was
included because two of the project staff did the study as a cour-e
project In education administration (with the help from a HECC staff
member). The Division of Educational Psychology (EP) was added at the
urc ng of the Division head. Although given little support from the
project team, the EP base data was simulated for one year and apparently
"replicated" the 1969-70 budget. Other efforts at the EP involved
developing plans to add the Educational Administration Division,
estimating the costs of doing the College of Education, and writing an
oxcellent study on the implementation. (See Project PRIME Report No. 15.)

2.12 Model_improvements

Several changes were made to the model during the project. These
Involved:

(I) Improvements to the existing reports; e.g., correcting errors
and rounding problems;

(2) Additions to the existing reports - one was added to describe
the relationship between degree-curricula-course;

(3) Modification to the student flow mcidel to improve the
handling of student transitions;

(4) Development of a sub-program concept and code. Basically
sub-programs are "minors" (in addition to the present
degree-major orientation found in CAMPUS); and were added
to improve the "precision" of determining what courses are
being taken by students.

2.13 Program Costing Module

The descriptive material from the University of Toronto on the
CAMPUS model indicated that the computer code was capable of computing
costs both for programs and cost centers. However, the computer code
which was released was incapable of computing program costs. The only
reports available were "cost center" oriented.

In order to convert input-oriented department data into output-
oriented program data, the project team designed a "program costing
module."* The reports available from the program costing module enable
an administrator to develop and analyze, in considerable detail, his
"program budget."

Four processes are used by the module to handle the conversion:

(I) Service Department Process: A set of procedures to handle
the Staff, Space and Equipment.

9
*Described in Project PRIME Report No. 5.
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a) Activity/Curriculum Process: A conversion routine to
handle the six types of "direct cost" resources -
(a) Academic Staff; (b) Academic Support Staff;
(c) ClassrOom maintenance cost; (d) Lab space ma!n-
tenance cost; (e) Special Lab Space maintenance and
equipment operating costs; and (f) Teaching Equipment
cost.

(3) Non-Teaching Duty Process: A set of rules for converting
faculty non-teaching duties to program elements.

(4) Academic Indirect Resources Process: An allocation
te,:hnique for three types of "academic" indirect resources;
non-academic support (e.g., secretaries); miscellaneous
resources (e.g., supplies); and office space maintenance
cost.

The individual application of these four processes to the CAMPUS
V model results in a series of program-oriented reports. If all four
processes are applied, a series of summary reports (7.1-7.3) are
available. A sample format for each of the available program reports
can be found in Project PRIME Report No. 10. Enclosure D describes
each program costing report.

For each program element, it is possIble to receive many of the
above reports for ten years, by quarter. Typically, a manager would
not want to look at this number of reports. To redress this situation,
a series of "program" overtime reports were developed.* These reports
summarize various operating costs, by year, for a ten-year period, in
a program format.

*Recall that the present CAMPUS V model has "cost center" overtime
reports.
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3.0 PROJECT REPORTS

Enclosure A is an annotated list of the reports prepared by the
project. Depending on the interest of the reader, several combinations
of reports are relevant:

POTENTIAL USER OF CAMPUS: Reports 2, 15 and 16.

INTERESTED IN PROJECT PRIME: Reports I, 2, 14 and 16.

USER OF CAMPUS: Reports 8 and 12.

PPB SYSTEMS IN HIGHER EDUCATION: Reports 3, 4 and 10.

FACULTY ACTIVITY ANALYSIS: Reports 6 and 7.

RESOURCE ANALYSIS & MODELLING: Reports 5, 8, 10 and 13.

EXPERIMENTATION WITH CAMPUS: Reports 9 and 10.
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4.0 CONCLUSIONS

This section includes various comments and conclusions reached
during the project. The next section (5.0) will present recommendations.

4.1 Conclusion-Computer Program

There are basically three problems in the existing CAMPUS computer
coding -

(1) Excessive run time;

(2) Restrictions on institution size that can be handled;

(3) Limited reporting capability.

The CAMPUS computer code was written by several people over a
period of six years. Because of this, the resul-h-it computer program
is a "patchwork" of individual programs. The pat lork contributes
to the fact that, although the project team ran tne model successfc ly
approximately 50 times, there were still situations when it was dif-i-
cult to get the program to execute (oftentimes, hcwever, we found data
errors). The "patchwork" also contributed to a lengthy running time,
and the corresponding expense. Although difficult to estimate, the
running cost is primarily a function of: (I) the number of years in

the simulation; (2) the number of cost centers; and (3) the number of

reports. For the Business School version, which had ten cost centers,
a ten-year simulation cost approximately $150.*

The second negative aspect of the CAMPUS computer program is the
restricted size of institution that can be handled. The restriction
results from two factors: (I) the level of detail (e.g., "course"
level) accommodated in the model, and (2) the "core dependent" approach
taken in programming (e.g., all input data available to the model is
stored in memory before the beginning of each simulation). Important

restrictions include:

(I) 25 cost centers: Only institutions with 25 or less departments
(including support);

(2) 80_programs: Including both degrees and support programs;

(3) 1000 courses;

(4) 32 courses: per quarter, per- degree;

(5) 200 curriculum - a group of courses by quarter by degree
contribute a curriculum. If all degrees in an institution
on a quarter system are four years and each cirriculum is

unique, only 16 degrees can be run.

*Based on charges at the University of Minnesota's CDC 6600 as follows:
Central Processor time = $12.50 per minute
Peripheral Processor = $1.25 per minge
Paper = $.02 per page 14;
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A third negative aspect of the CAMPUS computer program is the
unavailability of certain reports, including:

(I) a-291m Oriented Reports - The addition of the program
costirg7a7dule and its 27 report formats has improved this
situation; and

(2) Academic Year ReRorts - All of the CAMPUS cost center
reports are for a simulation period (quarter or semesters);
there are no annual reports.

4.2 Conclusions - The Conceptual Model

Three things make CPUS unique among th,,- egisting University
Planning Models:* (I) Tne course-level deteil; (2) Student flow
caparility; and (3) the fact that it is operational.

The CAMPUS model provides predictions based upon resource information
at lie course level of detail. Also, student credits, student contact
hours -. etc. are built up at the course level. This can be both a plus
and minus. It is a mirjs because it requires a significant amount of
data collection; and also because it does create additional detailed data
for the user - much of wh,ch he may not want or need. However, the
additional data is a plus because if resource data is available, it is
usually available in this form. Also, the course level detail tends to
make the resource prediction more accunate.

The second unique factor in the CAMPUS model is its internal
capability to flow students.** CAMPUS accepts "freshmen" (first year
students) and flows them through the system - from freshmen to
sophomores to juniors to seniors to graduation - automatically.
CAMPUS does not predict how many students will be available in 1975
to enter the system, but it will predict how many freshmen who enter
in 1975 will graduate in 1979. Again, the student flow model has positive
and negative aspects. Negative - the student flow model contributes
greatly to the "downtime" problem mentioned previously and also to the
expense. Also from a conceptual view, the existing flow model could be
improved. In fact, the project team made several changes to the student
flow routine. Despite these negative comments, the student flow routine
in CAMPUS is its greatest strength. Without it, the model would not be
able to simulate the impact (through time) of various alternatives.

*Project PRIME 10 reviews approximately 50 University Planning models.

**Project PRIME Report No. 8 describes the student flow process in CAMPUS.

12



I I

4.3 Conclusions - The Availability of Data

CAMPUS requires a significant amount of data. For any operational
use of CAMPUS, it is imperative that the institution's data base be
capable of supplying the needed input. Although the requirements for
data are stringent there is only one type of data not readily available
in most institution's data bases: The difficult datum is termed the
"participation rate." The participation rate is the probability that
each student in a degree major, in a particular quarter, in a particular
credit range (freshmen, sophomores, etc.) will select a certain course.
,--'erhaps an example w!il aid the reader's understanding.

E losure F is a CAMPUS 'nput Data Report 3.1. The last column is
leDelk.-- "participation rate Using the first participation rate as
: exar -le (75%), we not.-- tha+- it is for credit year I, simulation period

proc am curriculum No. 16G, and Ac:Ivity Number Code 159. In other
.rds, rlis indicates that course No. 159, offered in fall quarter 1969-
, has a 75% probability of Deing taken by a first year MBA student.
note that there are 78 "participation rates" for the MBA degree.
t IrE-itutional data bases do not keep participation rates; however,
bas c data is available bul not kept in a "machine-readable" form.

Pa ticularly relevant for the Minnesota higher education system
is the -hird unique characteristic of CAMPUS - it is operational.

In summary, it is the project team's opinion that, despite any
limitations of the computer code, the concept of the CAMPUS model
(i.e., course level detail and student flow capacity) is excellent.
Although noted above that most of the data are readily available, we
did not say "easily available." Most of the institutional data bases
and reporting capabilities would have to be modified to utilize the
CAMPUS model in a meaningful operational way.*

4.4 Conclusions - Value of A Simulation Model

It ls difficult to be definite because of the test implementation
nature of the study; however, utilizing the CAMPUS model appears to be
valuable in several ways. First, it tends to structure the thinking
of people searching for data to be included in a data base. Alterna-
tively stated, CAMPUS provides a good structure for a Management
Information System.

A second valuable feature of the CAMPUS model is that, once a set
of data has been collected, it makes the generation of alternatives
extremely easy and inecpensive (recall the various alternative con-
figurations of the Business School described above). The ability to
easily generate alternatives should greatly improve analysis.

*The next section will discuss changes needed to the various Insti-
tu-Monal data bases in Minresota.
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. The ability to "m3del" meaningfully the institution is a thIrd
valuable feature of CAMPUS. Basically the model gives analysts and
managers a common "language" to describe the institutic)n. Words
like "proorams" and "curriculum" are quantified and have meaning.

The fourth valuable characteristic of the model is that it can be
useful fc- analyst in generating a "plan," but still maintains
enough det,111 to indicate the "budget" impact. In other words, "program
budgeting" Ts a meaningful word with the availability of the CAMPUS
model. In -act, certain reports from the model are program budgets
for a qua: for an academic year and for ten academic years by year
(enclosure included sample "program budget" reports).

The fif-Th valuable asset of the CAMPUS model is that it represents
an effective way to begin program budgeting in Minnesota. We have
added the "ing" to indicate that program budgeting is a management
process, whereas a program budget is just one tool in the process.
Other tools include a "calendar of events," program memoranda, and a
commitment to analysis (particularly cost-benefit analysis).*

*Project PRIME Reports 4 and 10 describe these and other tools associated
with program budgeting systems.
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5.0 RECOMMENDATIONS

This section Includes recc.-.--mendation; for future action as it
reW.es to the work of Project CRIME. Many of the items that wn,d
have been recommendations two r=withs ago are now in process (e., the
work by Bemidji State College v*th a "foLow-on" proposal to study
their "data base" and how it cal be modifled to utilize CAMPUS).

5.1 Recommendations on the Model

As noted previously, the -AMPUS V is an expensive, restrictive
model with little flexibility its reporting ability. In order to
improve these factors, we felt that the model should be completely
rewritten, including the program costing module. Two comments are
germane: First, the rewriting is necessary to handle the larger
institutions in the state and t: reduce the cost. Second, the pro-
ject team considers CAMPUS VI (available from the Systems Research
Group in Toronto) as a good alternative to this rewriting, however,
CAMPUS VI has two drawbacks - expense and availability on only IBM
equipment. A detailed analysis comparing these two approaches is
necessary.

One aspect of the recommendation above is that it assumes that
rewriting CAMPUS V or purchasing CAMPUS VI is a better apporach than
using any other available comprehensive model. Second, the recommenda-
tion also assumes that a model is desirable and valuable in Minnesota
higher education and that a CAMPUS-type model is the best approach.

5.2 Recommendations on a Planning, Programming_sadiBulgeting System (PPBS)
for Minnesota Higher Education

The original project proposal (PRIME Report No. 1) indicated that
the "problem" we were addressing was "to link planning, budgeting, and
operations" in Minnesota higher education. Hopefully, this "linking"
would improve the resource allocation process. Test implementing
CAMPUS was only a first step, albeit an important first step, in
establishing a PPBS.

Why does Minnesota higher education need a PPB system? Without
exploring all the reasons, several are immediately apparent:* (1) The
Minnesota Legislature wants a coordinated state-wide planning function;
(2) Program review is facilitated by a PPB system; (3) The cry for
accountability from various publics, including students, legislators,
taxpayers; (4) Rational planning and analysis for new institutions;
and (5) Interest expressed by individual institutions to begin imple-
mentation (e.g., Announcement by the University of a pilot, "program
budget" project).

Despite the apparent advantages, no state planning body or any
individual institution has a completely operating PPB system. Why do
we think that Minnesota has a chance? Our optimism is primarily based
on the following factors: (I) Access to the CAMPUS model-converted to

*Project PRIME Report No. 4 gives seven advantages of a PPBS.

16



run on the University'
implementing the CAMPU
personnel; (4) Commi-;

in various positions;
complete the project.

Dmpu -r; (2) Experience gained from test
-odel- (3) Availability of trained, top-rate
it and interest from several administrators
1 (5) Likelihood of adequate funding to
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The project taam h ieves that the Higher Education Coordinating
Commiss'3n should take e lead in a state-wide effort to implement a
PPBS. However, corildE :ble thinking is needed on specifying:
(I) exactly what a--ipec of PPB are relevant for the Minnesota higher
education system; (2) ' )w can implementation be facilitated by the
use of planning models ke C/ViPUS; and (3) who does what for a state-
wide higher education -P2. systdm?

Specific task'. invcke: (I) determining an appropriate "calendar,"
so that the "program budget" will he available for presenting the
higher education budget to the Legislature; (2) considering the prob-
lems of relating the inchidual institution's PPBS to a state-wide
system; (3) working ACHEMS and various staffs (particularly HECC,
SCS, JCS) on appropriat, cutDut indicators to be used in the PPB cycle;
and (4) coordinating tt 3 education system with the State Department of
Administration System; (5) establishing an advisory body and other
administration structur( to oversee and accomplish the implementation.

5.3 Recommendations on the institutions

The recommendations contained in 5.1 and 5.2 have a significant
impact on two important aspects of each of the institutions of higher
education in the state - their information/decision structure and their
people. Using a model, within an explicit management process like a
PPBS, is a different resource allocation procedure than the traditional
budget process. This change, in order to be effective, requires under-
standing and acceptance by the participants. In order to gain this
understanding and acceptance, two things are needed - time and training.
Personnel responsible for implementing a PPBS must realize that: "the
hopes and aspirations of program budgeting are not tied to a solution
of today's problems tomorrow, but rather to a pattern of continuous and
timely response to the diverse problems and environmental changes relent-
lessly facing most organizations. Thus, the major benefits of program
budgeting involve the willingness of a decision maker to commit resources
now for benefits that may not come about for a number of years."*

PPBS is not a "thing" that can be implemented and then forgotten;
it is a philosophy, an approach to management - a management process.
Therefore, the project team recommends a program of continual training
on the concepts and ideas associated a PPBS. Several levels of

training are desirable:

*Benton, J. B. and Tenzer, A. 0. Program _Bud9eting and Executive
Commitment, the RAND Corporation, P4I43 July 1969, 37 pp.

if
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(I) The data base manager: Managers operating with a PPBS require
a significant amount of data - since open, explicit, verifiable
analysis of alternatives is the essence of a PPBS; training on
techniques and procedures for collecting, retrieving and main-
taining this data is required.

(2) The planner/analyst: The data base for a PPBS is the
n approved plan." A PPBS utilizing the CAMPUS model would
have a CAMPUS "tape" as a significant part of the approved
plan.* The mission of the planning-analysis staff is to
improve and update this plan. Basically this is done by
cost-benefit analysis of alternative programs that could
be included in the "plan." Training is needed on how to
do cost-benefit analysis of higher education programs.

(3) The manager-user: Analysis that does not have an impact
on the actions of administration soon does not get done.
A PPBS encourages, and in fact requires, analysis. However,
administrators must be trained to ask meaningful questions
and to understand the role of analysis and analysts in
decision aking.

Although continual training is important, a second recommendation
by the project team is that a thorough study be made of the relation-
ship between the CAMPUS input requirements and the existing institu-
tional data base. Bemidji State College and the State College Board
have already prepared a project to do such a study. A similar study is
particularly relevant in the Junior College System because of their
conversion to a "third generation" computer. The conversion represents
a unique opportunity to insure that the junior college information
system is developed with compatibility and flexibility to (1) partic-
ipate in NOHEMS at WICHE, (2) satisfy various government reporting
(HEGIS), (3) utilize resource allocation models like those being
tested by PRIME, and (4) meet the reporting needs at the central
office.

The University of Minnesota's attempt at "zero-base budgeting"
also would appear to require a similar study.

*Since CAMPUS requires a2umptions about course offerings, student
flow, faculty activities, organizational structures, degree require-
ments, etc., it is definitely a plan. Project PRIME 10 further
explains this concept.
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6.0 INTERMEDIATE CONTINUATION

The Commission (HECC) staff has been quite supportive of the CAMPUS
efforts and encourage experimentdtion and implementation of it by insti-
tutions and system within Minnesota.

As an interim measure, the budget on this project was controlled
so that sufficient funds would be available for institutions to run
the model for one more year. This involves a part-time computer
programmer/analyst who is sufficiently familiar with the model to make
runs for an institution and make any changes in the model necessitated
by computer center system changes. A small account is also available
for supplies and computer time. Any extensive runs will require
additional funds and/or a computer center grant.
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ENCLOSURE B

Summary of the Study

"Faculty Activity Analysis
and Planning Models in

Higher Education"

THE PROBLEMS: Chapter I discussed the problems higher education is facing.

These problems include dynamic student growth rates, rising costs, program

expansion, increasing comp/exity of the sys-ems and a growing dissatisfaction

with the ou7puts. The growth of students f7om 1940 to 1960 was 2 million

students, an increase of 133 per cent. Student enrollments are estimated to

climb to 10.3 million in 1980, an increase of 194 per cent over the 1960

enrollment of 3.5 mil!ior.

Increasing costs during this same period have compounded the problem. The

cost per student index rose 55 points during the ten-year period from 1955

to 1967, while the consumer price index rose less than 20 points. The

combination of these two factors, numbers of students and cost per student

both climbing rapidly have put higher education into a crisis situation.

Other factors are also adding to the problem. Proliferation of specialized

programs to meet the needs of growing problems in our society are adding

to the costs. Many of these programs have high start up costs and low numbers

of enrollees. Consequently, the cost per student is high. Coordinating bodies

are attempting to control these programs to eliminate duplication within

reasonable limits.

Probably one of the biggest factors adding to the overall problem is the

increasing complexity of higher education sysi---s iiniversitles have become
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very complex systems. There are hundreds of subsystems and hundreds of inter-

faces that make up the system. Coupled with this there is a 7:omplex form

of management (i.e., presid-lt, vice presidents, deans, department heads,

committees, and faculty) th__- is involied in the process of distributing

resources. This structure is complex oecause of the number of people,

objectives and sub-objectives involved. In order to ccntend with these

systems, universities must look toward more sophistica-A management tools.

Systems analysis, informatior systems, planning, programing, budgeting sys-

tems, and simulation are to'.1niques that can help define and structure the

university system FO that : -:an be managed and contro[Jed. These tech-

niques will aid in defininc -he relationships between inputs and outputs

of the system, so that university management can make decisions regarding

resource allocation that wil' produce outputs compatible to the objectives

and goals of the institution. Aggregate costs of inputs will be broken down

and associated with outputs so that decision making can proceed on the basis

of cost per output as well as cost per input.

THE IMPORTANCE OF FACULTY ACTIVITY ANALYSIS: implementing systems to aid the

decision making process in higher education requires that data be collected,

maintained and transformed so it can support the decisions that are to be

made. Data on how faculty time is allocated to the various programs and

processes of higher education represents the key factor. Over 80 per cent

of the resources used in the primary academic areas are in support of

faculty and staff activities. Consequently, decisions on alternatives

depend a lot on how it affects the draw on faculty resources. Analysis on

faculty activities s currently done in many forms across the country. Most

studies use surveys where the faculty estimate the amount of time they feel

they spend on various activities. There are many problems with these studies.
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I. Activity Definitio'ns

2. Mensures of FactLty Activities

3. Forulation Proble-,s

4. Aczeptance by thE, 7aculty

5. Acl-uracy of Data ,o.lection Methods

This study is concerned pr -Erily with the last problem. There, Is a

general co,census among far_ ty and administrators that the estimating done

is not accu-ate enough to Le useful for planning models and systems to

support the decision makir- rrocess in higher education. The purpose of this

study was t ) explore a sEr 4-sampling method of collecting data on faculty am.

determine 14 there are sigr'-icant differences between the data collected via

sampling and the data colle=ed via estimating. Another purpose of the

study was to assess the feasibility of using self-sampling as a method of

collecting data.

BACKGROUND OF THE STUDY

The study was conducted as a part of Project PRIME (Planning Resources in

Higher Education). Project PRIME was a one-year project to test implement

the CAMPUS simulation model in three institutions of higher education in

Minnesota. Parameters relating faculty time to activities are key variables

in the CAMPUS model. Consequently, Project PRIME provided a unique environ-

ment to integrate a study on data collection relating to faculty activities.

THE STUDY

Thirty-four faculty from the School of Business at the University of Minnesota

participated in the study. They were asked to complete five tasks as a part

of the study.
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Estimate at the beginning of the quarter the time they -;-,(D

they wculd spend on each activity throughout the quarter

Estimates).

2. ,Sample their time over a period of the quarter (Experimer-

Ten faculty sampled all 12 weeks, four faculty sampled the -a-

six weeks, four faculty sampled the last six weeks, and IC -1=..ity

sampled four at a time for three weeks covering the entire -er.

3. Estimate at the end of the period the time they spent on

activity over the period sampled (Period Estimates).

4. Estimate at the end of the quarter the time they spent on EE:

activity over the entire quarter (Post Estimates).

5. Complete a survey pertaining to their reactions on using self-sampling.

The sampling study was conducted using a random signaler device that wculd

"beep" at random times during the day. The faculty member carrying the device

recorded what he was doing at the time of the beep. The total time that the

faculty member sampled during any sampling segment was distributed intc the

categories proportional to the number of points in each category. Time spent

on faculty activities not sampled was accounted for by logging the fr: -s into

each category.
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ENCLOSURE C

Summary of the Study

"Resource Analysis Modeling
in Higher Education

A Synthesis"*

The studyls objective was to describe an approach to resource analysis within

the framework of an integrated management system. The proposed management

system was primarily based on an interpretation and expansion of the literature

associated with Planning, Programming, and Budgeting Systems. Six interrelated

conceptual processes were described: (I) a structuring process to develop

a program structure; (2) an analyzing process to determine the resources

required and the benefits received from various alternative programs; (3) an

informing process to insure that participants in the manaaement system

receive information appropriate for their nole; (4) an administrating process

to "cement" the other processes by providing the procedures and forms for

insuring that: analysis is surfaced for review, debate, and decision; the

data base is maintained and modified to reflect decisions made, and the

decisions are communicated, to all concerned personnel; (5) an opera'ing

process to insure efficient transformation of input into output, and (6) a

controlling process to evaluate conformance of the operating process to plan.

A description of the tools and techniques used in each of the six processes

for an or)rational system, the Department of Defense, was provided. These

tools and techniques then formed a basis for designing a management system

for a School of Business Administration.

*The complete study is available as Project PRIME Report No. 10.
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Within the framework of the proposed management system, the study concentrated

on the analyzing process, and more specifically on the resource analysis

portion. A theoretical synthesis for doing resource analysis in higher

education was proposed utilizing: (I) the data structuring Ideas associated

with mast structuring process; (2) the simulation and data manipulation

capabilities of the CAMPUS V model; (3) a program costing module; and (4) the

concepts of Input-Output Analysis.

The program costing module was designed using three assumptions about the

resulting program structure: maintenance of organizatioral identityl-

preservation of an ability to parametrically reconstruct all resources; and

restriction of allocation to that which is "generally accepted." These

assumptions were necessary to allow conversion of a medium range program

(i.e., a five-year program) into a short range plan (i.e., a budget).

The output from the program costing module is a series of program elements -

both primary and support. In order to utilize these program elements in

analysis, it is often necessary to do additional allocations. To facilitate

this allocation a framework based on Input-Output Analysis was proposed. A

computer program, ELFYD, was used to handle the required calculations.

The theoretical synthesis was then tested on three representative problems

at a School of Business Administration - a limiting of admissions; a restluc-

turing of degree offerings; and a reorganizing of the administrative structure.

For each representative problem, reports were presented from four perspectives:

(I) a budgetary/department orientation (CAMPUS V outputs); (2) a program

orientation, including both primary and support programs (outputs from program

costing module); and (3) a primary program orientation (outputs from ELFYD I/0

model); and (4) a unit output orientation.
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ENCLOSURE E

Agenda for Selected Presentations

Information on CAMPUS activities and progress was given in presentations to

participating institutions and agencies periodically throughout the project

year. A list of .)articipants and presentation dates is provided as follows:

I. Staff of Minnesota Higher Education
Coordinating Commission January 22, 1971

2. School of Business Administration,
University of Minnesota January 25, 1971

3. Minnesota State College Board February 16, 1971

4. Minnesota State Junior College System February 17, 1971

5. Information Systems Advisory Committee,
Minnesota State College System March 9, 1971

6. Administrative Staff, University of
Minnesota March 31, 1971

7. Administrative Staff, University of
Wisconsin and Representatives of Public
School Districts April 26, 1971

8. State Department of Education May 7, 1971

9. Ben? 11 State College June 28, 1971

The agenda for these presentations is attached.



ENCLOSURE E

Agenda
Presentation on CAMPUS-10I0E5OTA

and Project PRA

1.0 Background and History
1.1 CAMPUS Development - Of Toronto/

Systems Research Group
1.2 Project PRIME

2.0 Goals of PRIME
2.1 Six Objectives
2.2 Schedule
2.3 Program Budget

3.0 The CAMPUS Model
3.1 Inputs
3.2 Process

(a) Activity - Curriculum
(b) Service Department
(c) Non-Teaching Duties

3.3 Outputs
(a) Three categories I piirmod
(b) Sample Outputs

Approx.
Time

5

10

5

10

240

4.0 Model Uses 5

5.0 The Future 5

60 Minutes

E3
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ENCLOSURE G

Project PRIME 1970-71
Budget Attachment

Proposed Budget for 7/1/71 - 6/30/72 for Continued Computer Capability
to Run CAMPUS-M

Analyst (I) (1/2 time student) $ 3,442.08

Computer time (2) 500.00

Paper, tapes and other supplies 1,048.30

Total $ 4,990.38 (3)

(1) Mr. Raymond Pinson has been retained and is available to institutions
to run CAMPUS-M.

(2) Additional computer time may be needed if extensive running is required.
Such time may be available through a Computing Center grant.

(3) These funds are in an account with School of Business Administration,
University of Minnesota, and under the authority of Associate Dean
C. Arthur Williams.


